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Dear cau: . 

58-161 doe8 not seen to g ive a unear cutoff, but one c&n 8djudga that 
% lO33isro~UXZxas effic~fous.Tb#e~~~~~expsrimentaar~,oi 
OUurse9 &r~lyvit&&dbytheformation aimicr~ColOIXki WhOBe ebaprobably 
varies imersslgafththedettsityof inosulation.Hcmever,tAismegde~a~ 
great deal on the q@lie of agar umd, and cm the &e&al pur;lty of the 
reagents.Fkmbeit, I sW3.have notappreaahedaneff iuaagof prototmphfor- 
mationof the order of lO$-lOO% aa you a&imed.Brumthese mcperirnents,also,' 
I could notaonclude that the differenue be&rem 58461 and IWO33 rslatad 
8p2if%-sllyto rra=;zd.pofeq,~033~trnsrefg~~ larger m icrocoloh%ee 
a8 a rwult of eyntrophic sfflaacy, or m ight be more motile , However, 8 tzfmU@d 
bypurfindbgs,X hamtried anotberappmaahwhiuhhaagivenas~~ - 
result8. Earlier, I h&d tried to 898 whether aomplenentary sagreganta m tiLd not 
be fdentifL& by cotiating "orbsses " not a  88hCtiOe  rairrimal, but on am indl- 
cator complete sodium. For exaqle, 1E grew Lq- and Lacr,(each o f *ioh ia 
lactose negative, but wh ich reacmbina red.lJ to give Lao+,)to&#thsr in a  ao@et 
i3Mium, thenplatedoutlarga n tmbersof call8 0nEBBBlactose tolookfor sly 
8 t&or3 o fI.d~+~ Xdkinotftbd~tithptiats b~k~,b~td~lded~ 8wrh0tI 
reco5bin8t%onrRithZ3frvas 80 frequantthatgmwtJk8electQ&ht~dispensed 
rdth,Thematerialfirstavafleble~~033itssfj, whLch is-+, lto  P 8wti 
differentappromzhwas txied.W .033rrasimca~~ heavUytiWti7? intO 
Pcumaas~ broth,mdthmaftar2448 h.themisstursuaa dilutedandplatedoa 
various E3B agars. The odoniea were then teatad an other 8ugar8 to look for 
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Thw there were 6 reuombinant8 with respect to ZQ1mk-i Mf3l out of 79 tast8I 
Andwhatawealth of material! 

If any of these selections are Hfr (and I have pt33lMm~r ihdicationa that some are: 
they WU prdde excel&?ntmterial for mother technique of s&xtion, namely 
the use of X5&0 8uga.r~. For waaple, If one parent Is La+& ard the other 
LacLW+ then both -pzrenta will give a pure * reac$ion on ExE?-&c+LWJ. However, 
rwambinanta my be Lao-Jai *i -and give a- reaction. Ian eal;ecialQc interested 
to use this tochniq~ to find sectored colonfaamhiuh mayrepreaeatthe segregation 
of single zygote cel2s. To this erzd, I have also inxdiatod 7M,333 (and it appears 
as ezpected,to be soamhat resiaA';ant to uv) WA have pi&d up s2.x new lactose- 
negative nuixmta~ One is Lac -, and Lsna;ihi;pe that ona or more of tie others is 
also c.lmAnct frfxl Lacl-, w&h would aU.oso platig on E.iB Lsi to lcok fm Lac+ 
reccmbinants ~:~ntio~daBove.Ihaveyet~re-a~~ 5&16lfrontho viewpoint 
of ?xp. c 58X &We, but wapast experienm does not rea&.l,y adait of th3 poa3ibility 
that it will, lmhave %n LS similar zoner. To rqp a&cd, ~M.,s kind af cnd.cienca would 
t2l.incb tie ccdwion that in Hfr ycu truly ha-~3 imlated a more aclxually autive 
str4.3. The high fr~~f3nog of reocmbinant3 kL30 3tmngl.y heigha~a~ l A0 possibility 
that the sex& Pd3i011 my be cyto~ogfc~ ckif~~~sti2X.3, f2r &-kh project you 
cew ctixry qy beat PJishes. I have aiao Jut clcossed 1033 iAo Flet stocks and 
iisoiated s.3m Lacx d2.ghL!a. ?rcn t&3 z&3riiL also, it 3hgl.d be Gil%3 to 
selec+ ,gcmtIifr 9*~&i t~puz3ue our iirres*~~ims. IwiU aendyouwhateiir 
nda-ial comas to hmd thzt cd&t be us&L 

&.ast nm, you2 i&&f32 !-ES Scar, recei~. 7Jlxu-k y;iu fcr ar,cl3sti~~ tie X33, $3~ I 
reqmst, fZ.rst of a& that w refas-tmce %G the cEsc~~ez;r of racmbination include 
Trofessor E. L. T&U, whose role in the ~nAti+tim of the nork-&s not adeq&al~ 
kiioat6rQsn by h& Jo&-& a-ship on so223 of the papers. *. 

psrb3nt. ?A 3127 2 (c&xd.ated) 8 29 dw, 
not ;nors-tti 3 dv old, md qx?.*% Yw~t. 

Ike tAda3.h a,- $a*tw I wed were 
I doz't Sslieve +A& +&a difference can 

be a m&tar of s%min, but it Is concei~.b~e. I do not notice ti your MS any refarenc 
to a c~artin of &3-l& wi+& F?fF l&e t&at on the fkst page of *thei lettar. I 
xmld bf3 rs3.x+xemsly interested tolearn~&ether~~youhav3 fmmd a8 Ugh'an efficiency 
aa I:didwWs 58-Ul.FLnall~, itmay bs wsted that all preaent~l6lculturea 
ar3het0rogenecwforEIfr. Itmi&tbemrthtie to aaLt+bliaha number of single 
colony subc~fiturea and We the* vark~~e ti protmtmph production. 3% done 
thb once without interea~ result (Cf. pa 519 Genetics 194?)3 but it might w8l.l 
be repeated. Itwzw ax'~~~ gr3tdi!$.ng to noes the cl.938 co9ncl~i3rxrr in mang 
details b&men our data on various segragzttiom.0ne a&my8 haa an umargl fee- 
about the reproducibility of maults in anothor~s hands, . l 

Idonotthink that the diacrepancit38 inrnyobaarvation3 onhfrars espeoiallyim- 
portant, but they mQhtbe wortOl socls further inspection. Your ooment on the effect 
ofAbxaw&m leucine (flg.l)is readily axplazimd: mat samples arefairlyheavilp 
con~~d,es~c~nithrmethioaine.This istmuallyquiteapparenton t&plate 
because the bacle&Poundgmwthiamohheaviar. Ihave nevartaaedfr~uenoyofp~& 
-MS asan indaxOfcrOaaljs~attaf, exceptquali+uat9=oalggpi~~. 
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No less interest&q is the discovery of a coli strain uhich csn cross with E-12. 
It,!&Jcthi&ftim3uldbe aspeciallyinterestingto ascertain the nature of ths ' 
get& dlfierenaesbataeen~~hstraina,andfnparticular the gsnic d&m&nation 
of the ~orolo$.ml distLnc+~ons'betveen t&q. Xauffmnn, inCopenhqen,has rathew 
thoroughlyworked outtheserologyof the coli group, and I s~onglyrecommnd that 
you send ti the paamtal and a .number rlf rmcmbimmt cultures fsr serological 
Eomuarison. I have been looking for so- time for other crossable strains, Both in 
COG ard in SaLmmlla, &and even resorted A~ the use of "n&v&l" nutritionsl 
deficiertcies inthelatter.However, Ihave acxm to theconclusionthatwith ths 
seloctziao methods nm avaiLable, espocW.ly the po&?3l% met&d, it is more 
eccncaical lathe longrunta startwithwqlldefined, easilycultlvated,strains 
and +A LxZxc .-x.&nt~ 5n +thcq. If a short cut is needed, f thirk thati the use of 
drug-resia+tanes (us&qsmmral agents)asasslector fs avaUable. Ithasworked 
-:rit\ K-12. In sr&m~~, usL\ - biocherricel m%m*%s, ao.zs raeagre evLdence of 
reccmbim&ion in t-ik&hwim has been picked up, but the aame peculiarity, the 
pers9s+%mce en bloc cf -v garentA &nra&%ers, has p&peed us. Alsc, most %lmnell.a 
are Qyso,tic, and mhuiL 17~13, or suictie, has eoxplicated the results OOK+ 
didexbl.~. It. &a~~ ba .m.ctix.zd t.?& a tUzz c;r zm?a of ccl% &zY?ina also carry 
latent $&es ('X4.2 &es,for exam&a) and that UxLs must be taken fnto account l 

ii-3 FntarpratL~~ "mc~,&L~at5ts~*. Hme-ver, u&m co11 123 is ~mhzble Lac+, the 
rac3ie2y pf La+ $rototrq3hs ni;rg be taken 88 23ar~7 conclusiv3. 

CC,?c3rCiilg ths c~~kAiion2l 35ar423r of the F?fr effxt, I am -mt clear wheth3r 
i&o c;"xs of t-i-m timived Ar- x 3p, both of &Lch ars pmumbly SF, gave the 
sme high r3te or rscotiinxticn. I*?., how m.ch is Vather hi,@ (p. 10). 


